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[ft 1 ] 

1, 1, 1, 2-ff77;vtai^y^J;y f /i/;(^y^7;v 

iiGfc&jfto 1 , 1, 1, 2 -7- h 9 yfr-fruju? X.Xf/t tz\t^-y 9 y^Jrux.? y& 

*fi«§*«Xefc, 3R«Igi *^tri t Mtta 1 , 1, 1, 2-ff57JVt 
nx;? y£ £i4^>^ 7^tnx^ ><^tBt7jfto 

[Wf*« 2 ] 

[if im 3 ] 

«riBffi^JSW»*#t*L* 1, 1, 1, 2 -X h jyjiftrux-* y& SlV/ It titers 9 
7jVtDx^y©W7 0^;i/%J^±-e^^W*iJ 1 % tzit 2 fc|BIR©»36*&o 

[Ilt« 4 ] 

pfB^I&fnlt^W, 1, l-y'7;vtn-2-^nnxf 1, 2-v"7;v^n 
-1-^DDxf i-^nn-2-7;v*nxfi/>, 1, 1, 2 — M7 "7 ;v tf- n 
XZf 1 -9 on- 1 , 2, 2 - h V 7Wnxfi/>*^4JffJ; !9jli£tL& 

[fft^H 5 ] 

■HtrfB-7 -7 *fbMS^ 5 \ Cu, Mg> Zn, Pb, V, B i > C r . In, Mn. Fe. 
Co, Ni^iVAl^tftiiJ: < t & 1 «<^M7nfif 1 

umm 6 ] 

fraBa^* t mm y v mitnm t <D&Mm.mip i3o~28o*c<^iEHt?** nr&a 1 
im^m 7 1 

tfriBffl&jfcWa*, 1, 1, 1, 2-f h57^tnx^>S:ttfi4)S%, 

8 ] 

fflriBis^* ?ifk»i^gi!a«# 130-200 ic^i&B-c**!**^ 7 

[ft 9 ] 

sxeKifwu-tsMf*^ 1 ~ 8 ©v^r *t*t=ia*©»3t*-feo 

[It 1 0 ] 

BMfcfil ~9 WV»-rtL^^fB«0»3t^j£^J:c.-r#?>tL* 1, 1, 1, 2-f ^77 
>-C&oT\ m*-a*-fb^!iJO^*fi:^2 v o 1 p p m&TX~&2> £ t 
1, 1, 1, 2-tF7 7;Hnxry„ 

[|»3jfcSl 1] 

ff^^I l 0 KiBJRO 1 , 1, 1, 2-rf7 7;Vtox^>i:7 7i«'7,i:^ W 
[If #S 1 2 ] 
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»M 1 1 HIB«Oi!i^^f£ &c J; o T# ib ^ y $ V )V ir n ^ > 43 J; UV £ (4 ^ 
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[#il%] BBiNB* 
[0 0 0 1 ] 

^IPJIi^ 1, l, l, 2 -f- > 9 7;vtnx^ i^/i Ttii^^ 7fr*uz-9 
[0 0 0 2 ] 

1, 1, 1, 2-fl-77^tox^ (HFC- 1 3 4 a*fct±CFs C H 2 F) # 
J;0^>^ 7;i/*n.x* y (H F C - 1 2 5 f fctiC F 3 CHF 2 ) ©SitM^LT, 

[0 0 0 3 ] 

1, 1, 1, 2 - r h 7 7;vtnx^>«lj|^i LTIt fiJAli\ b'J^DDif 

Tl, l, l, 2 - f f 77;vtnx^>^^^^7;vtnx^ y^ilf^t^ fflv^ 

CF 2 =CC1F, CF 2 =CHCK CHF^CCIF, CC 1 F = CHC K CHC 
1=CHF, CF 2 =CHF, CF 2 = C C 1 F^WI&SfttffrfrW iftCCh 
F 2 „ CH 2 C1F, CH 2 CICClFz , CF 3 CHCh , CF 3 CCIF2 *$<D 
?uu7fr*uf)-tf>m. CH 2 F 2 , CF 3 CH 3 > CHF 2 CHF 2 ^<D^4 Fn 
7 u ij - ^>m^^tf 0 
[0 0 0 4] 

■c*^ Mif^iotJbiigKBfStiifcrriio L^Lft**?), l, 1, 1 
, 2 — t" 1 77jvtnx^ y&kxf^y $ 7)V3rux.? y tB&^T&ULX^&JFmt!!* 

[0 0 0 5 ] 

*tttofc3?«:**5gjKifc*L;fcJfiC Fs CH 2 F * t^*6W t LX&t ti&Tfilfc 
mit&m (±tLTCF 2 =CHC1) ^7";|ftttI^4TC, C Fs C H 2 Ft* 
5"fb**fcRJiE$**Cf||«-r*^ (#§§¥6- 1 8 4 0 1 5^-<2r$H) ifito 
hiiX^Z> 0 LfrLft&h, ^Oyjftli, gKlM^CFs CH 2 F *L* flW 
#©2-?nn-i, 1, l-HJ7Wnxr/ (CF 3 CH 2 CI) ©E^nf >ft 

[#^m i ] mm^ e - 1 8 4 o 1 5 

[fPjOl!^] 

RIB] 

[0 0 0 6] 

*»W**»ftL i -5 b-t&Wmi*> fulfil <£ -5 4«*tt«fWl!|«*#fti-*^:i60*fa 
£ 1 , 1, 1, 2 --r h 57Wnx^ ^jsiUV* feti^^^ y^jrux.? y<DWk^ft 

[0 0 0 7] 

#S&K%S>tt. |fffl20*1f X*Kj^»-BTfgT-^o^fi<j^ l, 1, l, 2- 
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Dtfttfcft*, HJ^on jcf- uy&£ Xf/ £tz\±y- Y 7 ?uu uyb.7? 4bfc3R t 
*fcfc^^xmbfc&m.&$L%i]K l, 1, 1, 2-rf77JVtnx^yj3j; £ tz 

^hCioTRiSOl, 1, 1, 2 -x 1 9-7^^n-i.^ y£ £Zf/£ tz\±^y 9 7 )V 
tu^? y *m?k1r 2>U&K5$^x ^ Mtm%JMi)K Mmffl.ttm.'Wfcffitzlzy vikfom 

& mm l tz u&m fry? mimm t %m xmm z *tx . miasL^^% K<&£ti& yfmmit 

[0 0 0 8] 

^o£«\ mro (1) ~ (13) <D^m*&ts-o 

[0 0 0 9] 

(1) h >; ^nnjr-f-v^js iO'/i^lif h 7 ? u nxf v y t y vik?y.m t 
^^xmhfahM.$LJ&W, l, 1, 1, 2 -x 1 57Wnx? y&ZTf/ttzte^y 

ioT^^coi, 1, 1, 2 1 7^;v*n^^ >i3j:^V^7^i±^>^^;v^njc 

nm-t & k & v> t , mria«Mxfi^\ mmm^m n*f £ 7 ? it?m * ma 

r tzmfflct-fZ 1 , 1, 1, 2-ff7 

[0 0 10] 

(2) itlBfI^&%CT»t LX&£ti2>mtfcm?>^M:& 2 ^^%&,TX^^m 
13 (1) KiBfcOtSbt^feo 

[0011] 

(3) Mmm.tkmmte<£$ti& 1, 1, 1, 2-f F^wnxn^iff/t^a 

sopy^jru^? y<DMm&7 0*)\'%)&±X$)2>Mm (1) ttzit (2) K:fB«Ot£ 
[0 0 12] 

(4) TifriB^I&fttfb^W, 1, l-v7;vtn-2-^nnxfv> > 1, 2->*7 
^tn-i-^nnxf i-^an-2-7;vtnxf 1, 1, 2 - f V 7 
;i/^-n jcf-V^i3 J; IT 1 nn- 1 , 2, 2 - h V 7Wnxf uyfrb <fc J? M 

\$tiz>'j?ts:< t i> im<Dtt&wx&2>mm d) ~ (3) wv^-ftL^^fa«o«ijt^&o 

[0 0 13] 

( 5 ) mtZy y ^itm^K Cu, Mg, Zn, Pb, V, Bi, Cr, In, Mn, 

12 (1) - (4) (D^-ffii)-\Z%m^mm5^o 
[0 0 14] 

( 6 ) ttriB^^t/ 1 frie y ? mitmm t <Dmmum^ 1 3 0 ~ 2 8 0 °c<r>mmx& & m 
is (1) ~ (5) <D^-Ftifri l zmmowk?&-%mo 

[0015] 

(7) itrrlB*t£j»# s \ 1, 1, 1, 2-f F7 7;i/tnx^>^^|>i41ti, i± 

htz^, Ttui2*i£j&^ Km tz k y y ivm * mu l tzm&m *y? mmm t ^.mxmm 
$^-c, mmm.^m ^tti& m&mt^'D^mmZi&m $ « tfrie (1) ~ (6) 

[0 0 16] 

( 8 ) mmm&m t mm y ? mtmm t <z>mmmm& 130-200 °c <Dmmx& m 

15 (7) ^|B«OM^&o 
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[0 0 17] 

m*%z>-r.m~W4fcn-tz>mm (i) ~ (8) «v^fii^t:ia««iMSo 

[0 0 18] 

do) mm (i) ~ (9) <7>\,*irftfrKmM<vmik-%mz£<?xnhti& i, i, i 

, 2 -T- h 7-7;ix^-noi^ n-ioT, llSt^^t)^f&^*:I:^2 v o 1 ppmHT 
T^^i^tftf^l, 1, 1, 2-f ^7Wnxr/o 
[0 0 19] 

(1 1) mm (1 0) K|B®0 1, 1, 1, 2-fh7 7ii/tnx^>t7';p*Xt 

l±^*y-7)i>jrv^? ^<^M^feo 
[0 0 2 0] 

(12) mm (11) ^IB*<7)^7t^fe^ <£ ot#yi^^ 7*tnx^ >£; ic^ 
[0 0 2 1 ] 

(i 3) tuia (i i) t,zmm<DMMij&^ £ ^> ? y v y & xzr 

[ 0 0 2 2] 

^fP7l&~£^{2\ 1, 1, 1, 2-TYy-7)V-*u3L?yi5£ XI/ %tzl±^<y ? 7 

^ ij yyu?, t LX^mi~mMX£& 1 , 1, 1, 2-r>77iUnx^>fej; 
£ /c fi ^ > ? 7 )V * u ? y % % & f z & (DJim M & is 

[HIK £ HM-f & 3t ©fi^Ii] 

[0 0 2 3 ] 
[0 0 2 4] 

CFs CH 2 F^ti^-fti: Ltli, 1 U ^ n n ^ v > t 7 yikfcm t £ 7 

vmimmvft&Tiz:, 2mixu.jB^^xm^.-f^mmhKx^^ a ttz, cf 3 

CHF 2 ©SlMtLtlt Wx.tf, TY7?uu^vyk7 yi\$mt*7 vmt 

TCFs CH 2 F-^CFs CHF 2 ZWki&lr&t^ — t£^f&^*LTV^l^^#^<7)ffi 

@S5ft-C*-5CF3 CH 2 F^CFs CHF 2 £53StE1-&£ 

„ ^07^0*-^!, yu 7)VJru ij-^ym^^W bfi, ^Khco^fm 

m x # & pi v l T^^s^h-r h &&&& & o 

[0 0 2 5] 

^§£HJ?<7)1, 1, 1, 2 -7" h 9 ^^^-no:^ >-i3 i^/f tzlt^y? 7;vtnx^ > 
£KJ££*Tt#^tL;g>ffiM%^\ 1, 1, 1, 2 -y- Y 9 7)l/inx^ XTf/Z tz 

i±s<y? 7)\s3ru^$ y*^t?^$Li&m, m^^t <D^mm.f&%~<v7 y^7^, « 

c: h ioTi^M^O 1 , 1, 1, 2 -x h 57Wnx^ y& XXf/ttzit^.y^7^ 
^uz^^y^ WkHt-t & £ £ X , Mia*tmxfS^\ til SBfflikJ» KSf 7 * ^tK* 

l 7c ^7 stikiM t xmm^^x^ mmm.$Lj&m K&ttiz yfmmit 

[0 0 2 6] 

t^n^tLTV^o CFs CH 2 F^CFs CHF 2 ^ 7 y <fc7jc* t &ffiU&%S*M)& b 
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, MxJ4\ CFs CH 2 Ffc^y-ft^^WH^iftW-t/Hbti, HF/CFa CH 2 F 
= ft0. 1 2t*5, W^L7t#M¥6 - 1 8 4 0 1 5-*42r#fct±, dO&jjffrjil 

$lx_f4, l, 1 - y7JVto - 2-^nnxf i/> (CF2 =CHC 1 ) ©J; 9 
* ^IStftKb-frW * # tr fi-frft £ , 2 0 0~3 8 0tO Um nnA t ffifth £-£"T^F 

&<D&&to%>lZ'£iti& 2 -jruv- 1 , l, l-HJ7JI/tnx^> (CFs CH2 C 
1) ^Ift^n-^V'fkRjSfc J: oT l , l-y7;i/tn-2-^onxfi/V!j?iJ4iJ;L 
U -?-*Ur#o Tjtta^Woa - * > ^-^iitf Utt»^g < * S^oll^- 
tLTV>fc, ##£^(4, CFs CH 2 F *J 4 XI/ Z tz it C Fs CHF 2 ^#tr^jSW 

=£^» t 7 y 4b7X*s *5 4 1 m&±(D^mMk&m*&wmmm 

[ 0 0 2 7] 

H; * n n .x V fc 7 y ft** fc $ * & K ffiffi^X^ * fr o X # *l & C F 

3 CH2 F3fi^^lC{± % &3M&J&$3*0 7yft>fc*, 1 aJa±W«&jffift#«K CFs C 
H 2 FOS^M#©CF 3 CH 2 CintW.lf, CFs C H 2 C 1 ©||li|f) 
1 0^^%flTt^ 19, Sfl9W"C**CFs CH 2 FoatJRttJft 7 0 *)1'%&±.X$>& 0 
tR^CFs CH 2 C 1 £7yft7jcfjt£&#|?l^£B$:U -€-cD*?#f£^-%^^e 
^JfcfiHF/CFs CH 2 C1=#&1. Ot^^o 

[0 0 2 81 

i40. 4-0. 9^;i/%@jgTr& ^ ^f^ft^i; LTi4 1 , 1-^7^0-2-^ 
nnxf 1, 2-y7*tn-l-^Dnxfi/>, l— ^nn— 2— 7;V:fn.x. 

1, 1, 2-h , ;7^taxf-l'>'iia f l-^nn-i ) 2, 2-hV7^t 
nif-V^j&njfeJf ktl&o $f£&::«|-f <2>7 *ft**0*tt, CFs CH 2 Ffc7?ft3jc 
^60*^^%(7)^;Vj:b^HF/C Fs CH 2 F=jfe0. 12T?*4 0T, *U2JLL fc £ 
^i^Ciimt^ut^K^ iilt CFs CH 2 F t (D^JU&XH. F/C F3 c 
H 2 F=0. 3£l±^^J:^:lMSil:WILw 0 7 y «*O^Jjn*^# < 
tuf ^f&fnft^-%^o 7 -7 ft^^ttiraRj^iifi 1 L^i- < % t jtRjcsaus^T^s £ t 

&<-f£££5&*-T?§S^O;fc£&Mi:3:&o S7c, ifflilS^CFs CHF 2 X$>2>m 
&l±, CFs CHF 2 fc 7 yft**0&^^0^;i/Jfcj&*HF/C Fs CHF2 = S&0 
. 1 Xtb ^ *ffcJ=^*Di-* "7 ■^fb7X«0*{±C Fs CHF 2 <7>^;Vj£^H F/C Fs 
CHF 2 =0. 2K±i:4SJ:T(:iiiDnitWfU^ ^fl^^S^^T, ffi 

m; t/ k if k 7 y itym z m& l £ * 7 * n ftB>&« t xmm ^^-sisit 

CFs CH 2 FiSitFCFs CHF 2 Zfirti^Xy y ft7)t* t U&LX 7 y *ft 

f&% £ mm £*txi> i v> u 2-0 <ntt&m a* $R# Zfiiz t? 7 y -f bdc* o ?l-g-f& *■ 

^otlf Lt^ItS^Wi Lv^ 0 3fffcK*ir*-&7yft;*c3(S 
[0 0 2 9] 

<7>yVfe tz. & ^ x m v» e> tt * 7 y {4 . 7 y * -fb-EJE cat l tiifti t 

•tZ ^0-e*tL(44 < % LTt4, SJH^WIB^ 2AE 2B1, 5 A 

5BE 6AE 7 Alfe^ ±0 e 8iJIO^JR'fb#'»^ Cu, Mg, Zn. Pb, V. 
Bi, C r. In, Ma, Fe, Co, N i &tiXfA 1 IjatftL*^* < 

11^5n3lS«:^tf7 7^fc)ttiRT^oT, 3lO»ft?nA^±^tt51 
^SB*^> *^v>ti7;v^t, 77{h7JV5x7AJ^iJStt^g#i:Ltffiv^S^ 
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[0 0 3 0] 

H4jS»i7 y*fl^*fc*&jM$*4«Lfttt 13 0- 2 8 0 ICCllAfi L < > 13 
0-2 0 0*COttH**J: "9 0S Lv> 0 1 3 0°CJ: •)fiv>ajR"ett^<&3flJ<k^*©RtSai6 
**« < «9 . 2 8 0 *C «£ "9 fcv>ffl&t?l±flnE«> J; 9 £§lJ£t)£0*Ji^itin1-& 

[0 0 3 1 ] 

v^o l^b7R*co^-%fi^ 2 ^ jv % X 19 # v» /F#fiW*«HJinf & ffliWji, ew. 
[0 0 3 2 ] 

X«HWiSt$*L*£fc*«j£F4 Lv^o CF 3 CH 2 FliI§i:J;oTfiiIt^iH ? 
r-i&o-e, ^^n<b^-#7^^-4S^b^^^t5 1 a, t*-^-^ ^v>^^b^j&c f 3 ch 2 

W i<#4it ifX £ , ^*^-*<b^tJ(7>lt#*fi £ 2 v o 1 p p mftT t & £ t ifi 
"C § -So 

[0 0 3 3 ] 

CF 3 CH 2 F^^^-i^^^^tjco^ficDrliJ^ti, fx^n7^*77 (GO ft 
WTCDS, F I D ft ^ S VMi ^ n -7 f ^" 7 7 - StMlf (GC-MS) ft^fc-fc 
19 fir 7 - ^ t^T? § & o 
[0 0 3 4 ] 

r <d X 7 ftiftM^o 1 , i, 1, 2-fh77;vtnx^>t77i^i:*, 
9y&ZXf^*^71l'*U^9><OWk : &U&t'&Z>l, 1, 1, 2-f f77Wox^/ 

> i± l T# £ tL<2, itjf <r> m&-m 3 Brfi t Wto x&iz^<ryT?W&&.<0'<> 9 

;vtnx^>ii 9 9. 9 9 9 8 v o 1 %J^±«0#iE* £ £: t5^-C # & 0 
[0 0 3 5] 

>x^, Mz<Dmmjj&zm^xnbfr&i%mm(Ds<y?yfrjrujL? y&xzr^y-? 

. N 2 , Ar§«ttf^, &XV t 02 fcaWiNFs f©^^S^#7 (JBlTt* 

[«FU] 
[0 0 3 6] 

££fifc0H& i TOicM frc X *9 £ $ <b tRWi"* ^3Pj? tt £ tih (D^MM 

[0 0 3 7] 

fii, 1, i, 2 -x > ?7Ha a.* y<Dmnm (m%m 1) 

fy^nnxfi/> (CCI2 =CHC1) *m§&WMtL, ? uA%y ymftMMO 
WC, 5Cffi-C7y^3lffcRj6$*-C±fc LTi*'H'ft:-e**CF3 C H 2 C 1 
ttifc^nA*?? SHtjM^iJC $ fix v» * 511 0 A. LT?^C7'; f t7jc* 

506*** 2^Pi^KJS^fi 1 o/i 0 JfliflUDISSrjgTff^tLfeJai, 1, 1, 2-r>7 
7;^nx? y^frffi hfz t £5, «£ -5 &M£^TLTV^o 

[0 0 3 8] 

CF3 CH2 F 8 1. 2 0 8 0 CHC1-CHF 0. 0 0 2 0 
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CF 3 CH 2 CI 
CFs CHF 2 



6 . 2 4 0 0 

0 . 5 3 2 0 

0 . 16 0 0 

0 . 6 4 2 0 

0 . 5 6 2 0 



CFs CHs 



0 . 5 6 3 0 

0 . 5 3 10 

0 . 0 5 4 0 

9 . 5 0 6 0 



CHF 2 CHF 2 
C F 2 =CHC 1 

h c i (mtTkm) 



CFs C HC 1 F 
C Fs CC1F 2 
HF (yyjt^m) 



m& : mo 1 % 



Th??uu^-u> (CCh =CCh ) ^mHLT^DA|ii«T, ^ 
ffi~?y v1k7kmtKfci^tX3=t Lt^Flim^ C F 3 CHCI2 iSi^'CFa CHC 

if^#, :^^^nAi77 mitmmtf-fiiM £ *lt v> & m okjs^^s a lt77 i^k 



M^op^lll (Mil) 

1 0 L?)##! ^^7X0 . 6 L AfiXWffi L> >T(7)^^|ifi7Kl . 2LC 4 5 2 gOCr 
(NOs ) s • 9 H 2 0 t 4 2 I n (NOs ) s • nH 2 0 (ni±ft5) %mfrhfz 
mWtt, 0. 3 1 L02 8%7>^-T7Rt Sj£«&69 p Htf s 7 . 5-8. 5 CD IS Hi*] 
CWJ:^:, 2a^7X?#?WcQ&ti*=3 > 1 n - ;v L & ItJ 1 IFI^ltt?STL/; 0 # 
9 V - £«SU U »JU L^H^4-*B7Kt?J: < tfe^-Lfe^ 1 2 0 0 C"C 1 2 Bf ffl 

l/co ^o^? > ta^am^ 4 0 ovximm-m^LxnmMmtLtzo &k 

[0 0 4 0] 

Mc7)in^ii2 mmm2) 

M^DA (C rC h ■ 6H2 0) 19 1. 5 g ZWkl 3 2 m li:tAU it?S± 
-•9-^ (**) NST- 7) 4 0 0 g^SilT, Tfr$i-KmMWLZl£muMXZ^:tzo >X 

i^^woinwt- 1 1 0 °cx 3 i$wi£& u $mnm* sus $a#^ic^ 

[0 0 4 1 ] 

M^lUMi 3 (Mi 3) 

»mm 2 icfg 2 J&53^ LTS'ftlfp (ZnCl 2 ) 16. 6g ^»L/;W(i, MS 

[0 0 4 2] 

Jt«ci 

Wll I?lm«^yn^;H0 OMSJS§?^M^(75M^f!l 1 ^#^ttfc^ 

(«M1) 8 0m 1 £ft&U « L%WhKJ&$?Um* 1 8 OTCKfi^U 

fn, i, i, 2-rh77Hox^ (MiD ££asf?«Au zo'i&mmft 

^^)«^#ihL, ffil, 1, 1, 2-rf77il'tnx^>^^i(;72NL/h 
r "TrftlpL, & 4 B#|S]^ mm if 7 £ T ;v #y TkmWLXMfrm&fe. if * £ if 7. 7 n 



[0 0 3 9] 

CFs CHF 2 
C Fs CHC 1 2 
CFs CHs 
CF 2 =CC 1 F 
HF 



8 6. 9712 

0 . 0 0 5 1 

0 . 0 16 1 

0 . 0 2 4 1 

8 . 3 2 7 6 

0 . 0 2 8 1 



CF 2 =CHF 
HC 1 



C Fs C HC 1 F 
C Fs CC1F 2 
CH 2 F 2 



3 . 8 2 0 4 

0 . 3 12 1 

0 . 0 12 1 

0 . 0 0 12 

0. 4 8 2 0 
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